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Abstract: Watercress (Nasturtium officinale R. Br.) is a semi-aquatic plant with 
well-known implications in humans’ health. Due to its wonderful chemical 
composition in a wide range of bioactive compounds it could be successfully used 
in different industries such as medicine, pharmacology, cosmetic and food 
manufacture. Nowadays, a burgeoning health food consumers’ conception is 
increasing and consumers are focused to buy healthy and natural products. The 
present study aimed to emphases the importance of this medicinal plant 
highlighting its chemical composition, botanical origin and food manufacturing. 
 





Watercress (Nasturtium officinale R. Br.) belongs to Brassicaceae 
(Cruciferae) family together with cabbage, mustard, broccoli and Brussels 
sprouts (Giallourou et al., 2016). Watercress (Nasturtium officinale R. Br.) 
pertains to genus Nasturium and it is an aquatic hardy perennial herb, native 
from Europe (Gonçalves et al., 2009). Nasturtium officinale had latins 
names synonymous such as Nasturtium aquaticum, Rorippa nasturtium 
aquaticum, Rorippa officinalis, watercress (English), cresson de fontaine 
(French), berro (Spanish) and Brunnenkresse, Wasserkresse, Brunnkresse 
(German) (Klimek-Szczykutowicz et al., 2018). The production area is 
small and includes 18 ha in Spain, 36 ha in England, 246 ha in the USA, but 
it’s increasing in Belgium, New Zealand and Australia (Blüthner, 2020). 
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Watercress (Nasturtium officinale R. Br.) it is an unexploited plant, 
with precious nutritional properties being recognized by European Food 
Safety Authority (EFSA) as safe herb and included in the section of Leaf 
vegetables, herbs and edible flowers (Klimek-Szczykutowicz et al., 2018). 
It had multiple applications such as local cuisine (mainly leaves are 
included in salads manufacturing), home remedy (especially leaves are 
home used as a diuretic, depurative, expectorant, hypertension and 
cardiovascular diseases), medicinal use (anticancer properties, asthma), 
environmental protection and also cosmetic industry (Gonçalves et al., 
2009; Amiri, 2012; Klimek-Szczykutowicz et al., 2018).  
The environmental protection is due to the capacity to accumulate 
heavy metals (Klimek-Szczykutowicz et al., 2018) such as Cu, Zn, Cd 
(Torbati et al., 2014) in all plants part, acting as a biofilter (Blüthner, 2020). 
Likewise, it could provide protection for amphibians and young fish during 
habitation (Zeb, 2015). Furthermore, Torbati et al. (2014) proved that 
watercress could be successfully used in degradation of organic pollutants 
(for example: textile dyes). 
It has been used since ancient time in traditional medicine of Iran, 
Morocco, Mauritius and Azerbaijan being considered as a useful herb in the 
treatment of hyperglycemia, renal colic, hypertension, bronchial problems 
but also for enhance general health in pediatric therapy (Klimek-
Szczykutowicz et al., 2018). The importance of watercress (Nasturtium 
officinale R. Br.) has been lost in the mists of time, but nowadays is 
receiving researchers’ attention. The renaissance of this plant could be 
correlated with the consumers’ awareness that a healthy diet could prevent 
different diseases. We can assess that a famous Hypocrate expression “let 
food be thy medicine and medicine be thy food” in now again on trend 
(Adebo and Medina-Meza, 2020).  
 
Botanical aspects and origin 
Watercress (Nasturtium officinale R. Br.) lives in and around water 
having a special and different smell with a slightly bitter taste (Boligon et 
al., 2013). It is mainly found near open-running waterways and springs in 
Europe and America (Engelen-Eigles et al., 2006) and it was first described 
in 1753, by Linnaeus as Sisymbrium nasturtium-aquaticum. In 1810, the 
botanist Robert Brown entitled the plant with new designation - Nasturtium 
officinale, and the name remained until now. Nasturium officinale comes 
from the Latin words “nasus tortus” and officinale, meaning “twisted nose” 
and the accepting of the plant as official herb, respectively. The “twisted 
nose” is due to the peppery smell of the Nasturium officinale seeds.  
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It was first used by Hippocrates around 400 BC as a treatment for 
blood disorders and it was believed by greeks that “Eating watercress make 
one witty” (Blüthner, 2020). The first cultivation was registered in 1808, in 
the Southern England (Klimek-Szczykutowicz et al., 2018). 
The herb Nasturtium officinale R. Br. is indigenous form Europe, 
China, Asia and North Africa but it is also known in Australia, North and 
South America and Zeeland (Palaniswamy et al., 2001). Unfortunately, in 
Europe is an endangered species, being classified by International Union of 
Conservation of Nature as plant of least concern (Klimek-Szczykutowicz et 
al., 2018). 
From the botanical point of view, watercress (Nasturtium officinale 
R. Br.) is described as a perennial herb with multiple roots located at the 
leaf’s axils. The plant growth is enhanced under humid conditions, growing 
in floating water, rivers, ponds, lakes and water. The glabrous leaves have a 
dark green colour able to form from three to six pairs of leaflets. The 
inflorescence is a raceme with white or yellow flours ranging from 5 to 7 
mm in diameter. The flowers are composed as follows: a single pistil, six 
stamens, four green sepals and four white or yellow petals. The pollination 
is made by their own flowers and fruits are on pedicels (Palaniswamy et al., 
2001; Blüthner, 2020). 
Watercress (Nasturtium officinale R. Br.) seeds dimension is small 
and the weight of a thousand seeds is in the range of 2-3 grams. The young 
seeds colour is pale yellow and the older one change the colour into brown, 
(Blüthner, 2020). 
 
Chemical composition and medicinal use 
As reported by a large body of literature, watercress (Nasturtium 
officinale R. Br) is a rich source in bioactive compounds such as 
polyphenols, glucosinolates (a class of sulfur and nitrogen organic 
compounds), isothiocyanates, antioxidant activity, vitamins, carotenoids, 
volatile compounds (Engelen-Eigles et al., 2006; Aires et al., 2013; Boligon 
et al., 2013; Klimek-Szczykutowicz et al., 2018). From the glucosinolates 
group, the mainly compounds are: 2-phenethyl glucosinolate 
(gluconasturtiin), glucosiberin, 4-methoxy-glucobrassicin, glucobrassicin, 4-
hydroxy-glucobrassicin, glucohirsutin, glucotropaeolin. The importance of 
glucosinolates is mainly due to their antibacterial, antioxidant and anti-
cancer properties being involved also in the prevention of psoriasis, a 
dermatological disease. During hydrolysis, glucosinolate nasturtiin produce 
phenethyl isothiocyante, a phytochemical compound involved in the 
inhibition of several types of cancer (Palaniswamy et al., 2003). (Blüthner, 
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2020) highlighted also the presence of another bioactive compounds such as 
provitamin A, folic acid, minerals such as iron, calcium, protein and vitamin 
C. 
The main nutritional components, vitamins and minerals of 
watercress plant (Nasturtium officinale R. Br) are listed in table 1 and 
presented by (Al-Snafi, 2019). 
 
Table 1  
Quantitative nutritional analysis of watercress (Nasturtium officinale R.Br) 
(adapted from Al-Snafi, 2019) 
Nutritional components Amount 
Protein (g) 2.40 
Lipid (g) 0.8 
Fibre (g) 1.2 
Calories (kcal) 18 
Vitamins   
ß-carotene (mcg) 2016 
Vitamin A (mcg) 336 
Vitamin B1 (mg) 0.13 
Vitamin B6 (mg) 0.18 
Vitamin C (mg) 50 
 Folate (mcg) 36 
Vitamin E (mg) 1.17 
Vitamin K (mcg) 200 
Minerals  
Calcium (mg) 136 







Phosphorus (mg) 42 
Potassium (mg) 184 
Zinc (mg) 0.6 
Selenium (mcg) 1.6 
 
In a study realized by (Aires et al., 2013) the content of total 
phenolic content and total flavonoids content in the organic baby-leaf 
watercress was 14.00 ± 27 mg GAE kg−1 dry weight and 5600 ± 10 mg CAE 
kg−1 dry weight, respectively. The mainly phenolics identified were caffeic 
acid, gallic acid, chlorogenic acid, quercetin-3-O-rutinoside, isorhamnetin, 
dicaffeoyltartaric acid. Quercetin-3-O-rutinoside and isorhamnetin 
represented almost 70% of the total individual phenolics content and are 
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often associated in decreasing the cardiovascular and inflammatory risks 
(Aires et al., 2013). The potential anti-inflammatory activity of watercress 
(Nasturtium officinale R. Br) was also reported by Camponogara et al. 
(2019), who proved that the watercress extract could be useful on irritant 
contact dermatitis. 
In the same time, caffeic acid, querctin-3-O-rutinoside was directly 
involved in increasing the antioxidant activity and therefore decreasing the 
free radicals. Boligon et al. (2013) identified a total phenolic content of the 
watercress crude extract ranging from 104.40 to 337.60 mg/g of GAE and 
for flavonoids 71.83 to 148.12 mg/g of rutin, respectively. In the same line, 
Clemente et al. (2019) showed that watercress could provide protection 
against oxidative stress. 
Watercress (Nasturtium officinale R. Br) could be considered as a 
strong natural antioxidant source with application in medicine, but also in 
food industry (Boligon et al., 2013). Quercetin and kaempferol were the 
mainly flavonoids compounds identified in Nasturtium officinale which 
could be involved in the prevention of DNA damage, aging processes and 
atherosclerosis disease ( Mazandarini et al., 2012). 
Likewise, pigments like carotenoids and chlorophyll are bioactive 
compounds with higher antioxidant activity, enhancing the immune system 
and preventing the aging-eye diseases (Zeb, 2015). 
Furthermore, the hydroalcoholic watercress extracts are able to 
reduces the acetaminophen content, a drug which can cause liver damages, 
thanks to the watercress hepatoprotectice and antioxidant activity (Azarmehr 
et al., 2019). Furthermore, Asadi et al. (2012) showed that using watercress 
extract in the oral administration of fish improved the disease resistance and 
also the grow rate and survival (Asadi et al., 2012). In a study realized by 
Gill et al. (2007) it was demonstrated that the use of watercress (Nasturtium 
officinale R. Br) in the diet of 30 men and 30 women improve the content of 
plasma lutein and ß-caroten. Moreover, Gill et al. (2007) supported the 
theory that watercress supplementation could be correlated with a reduced 
risk of cancer. 
On the other side, a heightened attention should be paid to the 
watercress (Nasturtium officinale R. Br) essential oil. The essential oil could 
be obtained from the flowers, leaves but mainly from the stems. The main 
volatile compound identified in watercress was limonene, α-terpinolene, p-
cymene-8-ol and caryophyllene oxide (Amiri, 2012). In leaves, myristicin is 
the most important compound which cannot be found in flowers or stems 
(Klimek-Szczykutowicz et al., 2018). Furthermore, Silva et al. (2020) 
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proved that watercress (Nasturtium officinale R. Br) volatile compounds 
could act as an inhibitor against Meloidogyne incognita. 
Watercress (Nasturtium officinale R. Br) extract could have also 
antimicrobial activity against Enterococcus faecalis, Bacillus cereus, 
Escherichia coli, Klebsiella pneumonia, as demonstrated by Zafar et al. 
(2017). This is in light with Gerard and Magno (2011), who showed 
flavonoids, saponins, terpenoids and other glycosides could have a strong 
antibacterial activity and could be recommended as a treatment for bacterial 
skin diseases. Gerard and Magno (2011) proved the antibacterial activity of 
watercress extract against Staphylococcus Aureus, Bacillus subtilis, 
Pseudomonas aeruginosa. In light with this, Freitas et al. (2013) 
demonstrated that watercress (Nasturtium officinale R. Br) extract could be 
used in the fight against Escherichia coli rather that the use of antibiotics. 
It is also important to mention that watercress was successfully used 
in the production of gold nanoparticles which are more and more used in the 
treatment of cancer and other disease (Pourhassan-Moghaddam et al., 2014). 
Besides, the hydroalcoholic extract of Nasturtium officinale could positively 
alter the hypolipidemic content of rats blood, by lowering the total 
cholesterol amount (Al-Snafi, 2019). 
 
Usage and applications in food processing 
Watercress is mainly use in the salads, juices and soups 
manufacturing, being considered fresh, tasteful but somewhat bitter. In the 
same time it can be cooked and consumed as a vegetable. The shelf-life of 
the watercress is short, about 7 days and it can be prolonged through 
freezing (Cruz et al., 2008), lyophilization, drying, gamma irradiation 
treatment or packaging in a controlled atmosphere. The storage of fresh 
leaves for 3 weeks should be made at 0°C and 95% relative humidity 
(Silveira et al., 2014).  
Freezing process include a pre-treatment named blanching which 
could have a negative impact on the colour, flavour, texture and also 
nutrients, especially vitamin C (Cruz et al., 2009). Therefore, consume of 
fresh watercress (Nasturtium officinale R. Br) is more recommended than 
the frozen one due to its highly nutritional value. Gamma irradiation 
treatment it is mainly used to increase shelf-life and safety of the 
horticultural products (Pinela et al., 2016). Dehydration is one of the oldest 
methods used to preserve raw materials and final products through the 
elimination of water (Ek et al., 2018). 
There are on the market, several products with watercress such as 
pesto, smoothies, juices, noodles, salt. Also, pasta and different meat dishes 
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use in their manufacture watercress (Nasturtium officinale R. Br). In 2015, 
in the United Kingdom the annual retail sales of products manufactured with 
watercress (Nasturtium officinale R. Br) was 40 milion pounds. The 
watercress juice due to its chemical composition rich in polyphenols such as 
caffeoylmalic and feluric acids could act in the prevention of type 2 diabetes 




According to published research findings we can assess that 
watercress (Nasturtium officinale R. Br) is a novel plant which deserves 
heightened attention due to its bioactive compounds and implications in 
humans’ health. Further studies should be made to underline its application 
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